Mycoplasmas recovered from tissue cultures and previously shown to belong to the sterol-nonrequiring group of mycoplasmas have been further characterized. The biological and serological properties of these strains show them to be clearly distinct from Acholeplasma laidlawii and A. granularum, two species of sterol-nonrequiring mycoplasmas recently reclassified. It is proposed that the newly described mycoplasmas be designated Acholeplasma axanthum, sp. n.
Two Mycoplasma isolates recovered from a murine leukemia cell line were shown in an earlier report to be distinct from 43 other species and serotypes of the Mycoplasmatales (13) . The two isolates were each found to be capable of growing in a medium devoid of serum or cholesterol but differed from other sterol-nonrequiring mycoplasmas in their inability to form pigmented carotenoids.
Recent information on the serological and biological properties of the sterol-nonrequiring mycoplasmas suggests that this group possesses significant differences from the other organisms included in the genus Mycoplasma (2, 10, 12, 13) . Accordingly, Edward and Freundt (5, 5a) have proposed the establishment of the new family Acholeplasmataceae and genus Acholeplasma within the Mycoplasmatales for those species without cholesterol requirement for growth. The new genus will therefore include two previously described species, Acholeplasma laidlawii and A. granularum.
Although the earlier report on the two new tissue culture mycoplasmas described their lack of cholesterol requirement and some of their biological and serological properties, no attempt was made to assign a species name to these strains. The following report describes additional characteristics of these mycoplasmas and proposes that they be designated as A. axanthum in the new classification scheme. MATERIALS AND METHODS Mycoplasmas. The history on the recovery of the S410 and S-743 tissue culture isolates was given earlier (13) . Several other prototype strains of Mycoplasma were utilized as controls in biological tests and their designations are given in the text.
Cultural and morphological properties. The S-410 and S-743 strains were grown on various media formulations previously noted (13 Tests for the liquefaction of coagulated serum by the mycoplasmas were carried out on a medium containing heart infusion broth, horse serum, and fresh yeast extract (1) . Action on erythrocytes. Hemolytic activity of the S-410 and S-743 strains on guinea pig and sheep erythrocytes was determined by adding a 3% suspension of washed erythrocytes to 1.5% agar as an overlay to colonies on both serum fraction and 20% horse serum agar plates (11) . The ability of the mycoplasmas to hemagglutinate or to hemadsorb guinea pig and human type 0 erythrocytes was also determined (6).
RESULTS
Morphology and growth characteristics. Unfixed cells from 18-to 48-hr broth cultures of the S-410 and S-743 strains when viewed under phase-contrast microscopy exhibited rather uniform coccobacillary elements. Filaments were seen in only a few fields and all appeared to be about 3 to 5 ,um long. An occasional filament appeared to connect two coccoid cells. The organisms stained gram-negative. Electron microscopy also confirmed the rather uniform size of the coccoid elements of these strains and the low incidence of filamentous forms (Fig. 1) . The cells were bounded by a single triple-layered plasma membrane. There was no morphological evidence of cell walls or mesosomes.
Neither of the two sterol-nonrequiring mycoplasmas formed film and spots on the horse serum agar during a 2-week incubation period. M. maculosum (PG-15) and M. gallinarum (PG-16) exhibited film and spots after 5 days of incubation.
The S-743 culture grown for 24 hr on serum fraction broth for filtration tests contained 3.5 X 108 CFU per ml, and the filtrates yielded 3.3 X 108, 1.0 X 106, 5.0 X 104, and 0 CFU/ml for 450-, 300-, 220-, and 100-nm filters, respectively. Similar results were obtained with the S-410 strain and with both mycoplasmas grown in a serum-free medium, although the counts obtained with cultures grown on the latter medium were usually 2 logs lower than the values obtained with the serum fraction broth cultures.
Biochemical tests. The S-410 and S-743 cultures fermented glucose, maltose, galactose, glycogen, starch, dextrin, salicin, glycerol, and cellobiose. No acid was produced from mannose, sucrose, mannitol, lactose, dulcitol, fructose, xylose, and sorbitol. A. laidlawii strains PG-8 and PG-9 were also tested at the same time and found to produce acid from the same carbohydrates except for galactose, salicin, and glycerol. A. laidlawii The sterol-nonrequiring strains did not hydrolyze arginine or urea. M. arginini (G-230) gave a positive arginine test in 48 hr, whereas a T strain Mycoplasma (T-960) exhibited a positive urease test within 24 hr. The S-410 and S-743 strains reduced tetrazolium chloride within 24 hr when horse serum agar plates were incubated under anaerobic conditions and after 5 to 7 days when plates were incubated aerobically. M. bovirhinis (PG-43) also gave a positive tetrazolium reduction test within these times. The phosphatase test for S-410 and S-743 strains was negative at 3, 7, and 14 days. M. arthritidis (PG-6) gave a weakly positive phosphatase reaction at 3 days and a strongly positive test at 7 to 14 days. The sterol-nonrequiring strains did not liquefy coagulated horse serum during a 4 week incubation period; Mycoplasma sp (Goat 189) completely liquefied the coagulated serum slant at the end of 3 weeks.
Action on erythrocytes. The S410 and S-743 strains exhibited beta-type hemolytic zones around well-isolated colonies when an agar suspension of either guinea pig or sheep erythrocytes was added as an overlay. Optimal hemolysin activity was recorded after 4 days of incubation. M. gallisepticum PG-31 and M. hominis PG-21 were employed as positive and negative controls, respectively. Neither S-410 nor S-743 showed hemadsorption or hemagglutination of guinea pig or human erythrocytes, although M. gallisepticum PG-31 hemadsorbed and hemagglutinated both types of erythrocytes.
DISCUSSION
Classification of the tissue culture mycoplasmas in the order Mycoplasmatales is based upon their morphology and filterability reported here and on their colonial characteristics, resistance to penicillin, and absence of reversion to bacterial structures as previously noted (13) . Placement of these strains in the family Acholeplasmataceae rests on their growth in the absence of cholesterol (13) . Recent and more extensive tests have confirmed the lack of cholesterol requirements for growth of these strains (10) . Classification of the S-410 and S-743 cultures as a new species in the genus Acholeplasma is dependent on their unique biological and serological properties reported here and in the earlier study (13) .
A. axanthum strains are clearly distinct in a number of important biological properties from the two other sterol-nonrequiring mycoplasmas, A. laidlawii and A. granularum. Studies on the cholesterol requirements of the newly described strains (10, 13) showed that, although they were able to grow in a serum-free medium, the amount of growth was rather poor when compared to that obtained with other sterol-nonrequiring strains. The remarkable increase in growth of A. axanthum that occurred when Tween 80 was added to the serum-free medium indicated that these strains required an additional source of essential fatty acids. Tween 80 had no significant effect on the growth of A. laidlawii or A. granularum in a serum-free medium containing bovine serum albumin. However, growth of A. laidlawii depended on the supply of Tween 80 in a partially defined medium containing lipid-extracted bovine serum albumin (9) . The response of A. axanthum strains to Tween 80 was instrumental in showing that the sterol requirement of mycoplasmas could not be adequately determined after several passages in a serum-free medium, and that a more detailed test was required (10) .
The absence of pigmented carotenoids in A. axanthwn appears to be a maior feature in their separation and differentiation from other mycoplasmas capable of growing in the absence of sterols (13) . A discussion of the significance of these compounds in some sterol-nonrequiring mycoplasmas and their absence in the tissue culture mycoplasmas has been given earlier (8) . The acrylamide gel electrophoretic pattern of the cell proteins of A. axanthum also shows major differences from those of A. laidlawii and A. granularum (13) . Studies on the nucleic acid characteristics of the S-410 and S-743 strains of A. axanthum (H. Neimark, personal communication) have shown the guanine plus cytosine content of the deoxyribonucleic acid (DNA) to 
